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Anatomy: Its Role Today and in the Future 
W. K. METCALF 
Department of Anatomy 
The University of Iowa 
Iowa City, Iowa 
Modem anatomy can be divided into three stages. The first stage, the dawn 
of modem anatomy, came in the late 15th and early 16th centuries, largely as 
a result 9f the work of two men, Leonardo da Vinci and Vesalius. Vesalius was 
perhaps the first of the anatomy professors, who were perhaps tired of their 
passive role, to come down out of their Chairs and actually do some dissec-
tion themselves, thus obtaining first hand information on human anatomy. 
Leonardo da Vinci, with his Science of Perspective, enabled the structures, 
once revealed, to be transferred in a meaningful way to paper. It then became 
possible to preserve in concrete form, rather than only in the mind, the ana-
tomical facts discovered by dissection. Soon it became feasible to develop a 
terminology. In the hot climate of Italy, without effective embalming fluids, 
dissection was still completed quickly and was usually limited to the winter 
season-a practice still often followed. 
Although in early times attempts had been made to delay the onset of de-
composition by the use of primitive embalming fluids such as wine and tur-
pentine, it was not until the 18th century that William and John Hunter in-
itiated the second stage of anatomy with their introduction of arterial embalm-
ing. This enabled much more careful and detailed dissection, and, although 
the surroundings in which the dissections were performed left much to be 
desired, anatomical museums were established. The Hunterian Museum, 
founded at this time in London, remains probably the best anatomical mu-
seum in the world. The law at that time insisted that all bodies ultimately be 
buried; the Hunterian Museum avoided this problem by being designated a 
graveyard. By the year 1800, dissection was becoming the norm for all medi-
cal students , and the shortage of bodies so engendered led to the activities of 
the "Resurrectionists." The second stage of anatomy persisted from the Hun-
terian period almost to the present time. It perhaps can be best characterized 
by "knowing more and more about less and less," or "learning the material 
because it is there," without regard to the usefulness or relevance of the in-
formation. Anatomy occupied anything up to 1,500 hours of the 4,000-hour 
medical curriculum. In defense of this time allocation, it must be said that 
anatomy probably contained the only accurate information in the entire med-
ical curriculum since a high percentage of the other information imparted to 
the students at that time has since been proven to be completely erroneous. 
6 
With the introduction of the microscope and the new sciences of histology 
( microanatomy) and embryology, the emphasis on gross anatomy was some-
what reduced but it still remained considerable. 
So much for the past. But what do anatomy departments do today, and 
what will they be doing in the future? First, anatomy has so broadened in 
scope that it has become fragmented into a number of subdisciplines: electron 
microscopy or ultrastructure, microanatomy, gross anatomy, embryology, neuro-
anatomy, anthropology and, in Iowa and a number of other schools, endo-
crinology. But that still does not tell us a great deal about what actually is 
done in or what is the function of departments of anatomy. 
As has been stated before ( Metcalf, 1970) , I believe anatomy departments 
rightly have three main functions : to train professional students; to forward, by 
research, knowledge of our subject ( including all of its subdivisions); and to 
train future anatomists and biological scientists-in particular, those who be-
lieve that the correct approach is to start with structure and deduce function. 
Indeed, structure is the basis of function. That principle is perhaps the core 
of anatomy. After all, how far could we get trying to discover the motive power 
of an automobile without looking under the hood? 
Let us discuss each of these three functions in turn. 
Training Professional Students 
Who are these professional students? They consist of medical, dental, nurs-
ing, physical therapy students and other paramedical personnel. The group 
most intimately related to anatomy departments is, of course, made up of the 
medical students, so I shall consider them in some detail. The decrease in the 
time allotted to teaching them gross anatomy from 1,000 hours or more to 250 
hours at Iowa, and considerably less in some places, has led to some feeling 
that perhaps anatomy is on the way out. I would strongly disagree. First, part 
of the apparent diminution in time has occurred by the establishment of sep-
arate courses ( in anatomy departments) of embryology, neuroanatomy and 
microanatomy. Second, the dissecting room tradionally has been the "club-
house" of the medical school with lots of spare time for discussion between 
students and students, or between faculty and students of many topics , not all 
relevant to medicine, let alone anatomy. With the increase in sound knowledge 
of subjects other than anatomy, we can no longer afford this luxury, and I ven-
ture to suggest that the decrease in the amount of time students actually spend 
on gross anatomy is far more apparent than real. Furthermore, in those schools 
which have taken the trouble to see that the anatomy they teach is relevant 
to the student's future career, and which take the trouble to motive the stu-
dents suitably ( Metcalf et al., 1969 ), students and clinical staff begin to think 
in terms of more anatomy rather than less. However, I suggest that we have 
probably reached about the right length of time for the study of anatomy in 
the preclinical curriculum except for elective courses in special areas to meet 
the needs of students intending to proceed into particular specialties. At pres-
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ent we at Iowa already have a number of advanced courses in gross anatomy 
and neuroanatomy designed to meet the needs of such groups as neurologists, 
otolaryngologists, orthopedic surgeons, genitourinary surgeons, orthodontists, 
oral surgeons, periodontologists, etc. 
Research 
All forms of biological research can be found in most anatomy departments. 
Perhaps this is best illustrated by listing a few of the research projects cur-
rently under way in our department at The University of Iowa. Represented at 
the 1970 meeting of the Iowa Academy of Science were three papers on ap-
plied gross anatomy research (Jacobs; Jens en; Shilling; 1970 ), one on the ultra-
structure of an endocrine gland, the pituitary ( Moriarity, 1970 ), one on the 
metabolism of another endocrine gland, the thyroid ( Nissen, 1970 ), two on im-
munology and hematology ( Clancy; Metcalf et al., 1970 ) and one on neuro-
anatomy ( Smaha, 1970) . Two areas of interest and active research in the de-
partment were not reported on-teratology and muscular dystrophy. In addi-
tion, we are somewhat unusual among anatomy departments in having several 
experimental programs of a research nature going on in the area of education 
( Metcalf et al. , 1970; Torbett and Metcalf, 1970; Moffatt et al., 1970; Rolston 
et al., 1969), one of which was reported on at this meeting. 
What is the thread connecting all of these activities? Well, except for the 
last group, it is the fundamental statement that to understand function one 
must have a detailed knowledge and understanding of structure, and, of course, 
research in the science of teaching anatomy must be fundamental to all of its 
subdisciplines. 
Graduate Student Training 
It is often forgotten that there are two sides of graduate student training-
training good researchers and training good educators. The latter involves the 
teaching of course design, the writing of course objectives, the methodology of 
teaching, and the means and validity of methods of evaluation of students, 
courses and instructors, i.e., teaching teachers to teach. All of this we en-
deavored to accomplish in our recently established Anatomical Teaching 
Workshop, the first session of which apparently has been highly successful 
( Moffatt et al., 1970 ). 
What of the future? I still believe that a study of the relevant structure of 
the human body at all levels of organization from the molecular to the gross 
is essential for a proper elucidation of the body's functions. Therefore, I believe 
that anatomy departments have a vital role to play in training students for the 
health professions, in elaborating more and more complex operative proce-
dures and in developing an understanding of biological function. 
Finally, I would like to say a word concerning the overall objectives of our 
department with respect to our students. As good educators we hope that om 




Clancy, J. "The Abrogation of a Graft versus Host Respons 3 by Homologous 
Antilymphocyte Serum." Proc. Iowa Acacl. Sci., 1970. 
Jacobs, A. W., and D. B. Kettlekamp. "The Area of Femoral-Tibial Contact." 
Proc. Iowa Acad. Sci., 1970. 
Jensen, R. "Study of Biomechanical Hip Forces." Proc. Iowa Acad. Sci., 1970. 
Metcalf, N. F., S. P. Youngberg and W. K. Metcalf. "Splenocytes and Thymocytes: 
A Study in the Rat Using the Fluorochrome Acridine Orange." Proc. Iowa Acad. Sci., 
1970. 
Metcalf, W. K. "Objectives of Anatomical Education and Means for Their Evalu-
ation." Address to American Association of Anatomists. Chicago, Ill., April, 1970. 
Metcalf, W. K., D . J. Moffatt, D. A. Griffiths and A. W . Jacobs . "Motivation in 
Learning: A Multimedia Approach to the Teaching of Medical Gross Anaotmy. 
Anat. Rec. 163:341, 1969. 
Metcalf, W. K., D. J. Moffatt, D . A. Griffiths and A. W. Jacobs. "Audiovisual 
Techniques in the Teaching of Anatomy: I. Television." J. Iowa Med. Soc. 60 :26, 
1969. 
Moffatt, D . J., A. W. Jacobs and W. K. Metcalf. "Graduate Student Education: 
Teaching Teaching." Proc. Iowa Acad. Sci., 1970. 
Moffatt, D. J., W. K. Metcalf and A. W. Jacobs. "Assessment of Medical Students ." 
J. Iowa Med. Soc., 1970. In press. 
Moriarity, G. "The Pituitary Adrenocorticotropic Cell: An Electron Microscopic 
Study." Proc. Iowa Acad. Sci ., 1970. 
Nissen, W. M. "Diiodotyrosine Dehalogenase Enzyme Activity in Normal Thyro-
tropin-Stimulated Rat Thyroid Glands." Proc. Iowa Acad. Sci., 1970. 
Rolston, J. L., D. M. Kochhar and J. R. Scranton. "Microscopic Anatomy: A Modi-
fied Mode of Teaching." Proc. Midwest Assoc. Anatomists. Omaha, Nebraska, Nov. 
1969. 
Smaha, L. A. "Functional Relations of Two Central Nervous System Structures 
Studied by a New Method." Proc. Iowa Acad. Sci. , 1970. 
Torbett, M ., and W . K. Metcalf. "Medical Students and Nurses: A Problem of 
Communication." Anat. Rec . 166 :390, 1970. 
Four Important Ecology Lectures 
on Cassette Tape 
A series of lectures on ecology-
some of the newest thinking in the en-
vironmental field-has been taped on 
cassette by Ecology Focus. You can 
hear from National Audubon Presi-
dent Stahr on the meaning and issues 
of ecology; from Professor Roger 
Shinn, author and theologian, on the 
political and religious implications of 
the ecology movement; from Dr. Nor-
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man J. Faramelli, a chemical engineer 
who is now an Episcopal priest, on the 
relation of ecology to urban life and 
the poor; and from Jerome Kretchmer, 
New York City's environmental ad-
ministrator, on ecological priorities in 
metropolitan areas. Tapes can be pur-
chased, prepaid only, from Ecology 
Focus , 432 Old Long Ridge Rd., Stam-
ford, Conn. 06903. Cost: $3.75 for 
each cassette of two lectures ( # 1-
Stahr and Shinn; #2-Faramelli and 
Kretchmer ), $7.00 for both . 
